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[1!¥AH#] 



*ii42S£i ^soii sis- ggi , ni60£2j ^goii °i 
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1. SSf/H-9AII/H(£S)_1S 2.e^^lS^I 
» e^^lSOil iSs^ AH#_1I 
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£ ^^^-g- S>-g-8-7H , ^^^-(50) 

^ ^^1-^(70)4, ^^^-1-^(80)4, ^^1-^(90)0.5. ^«|Hf 7>^1 

7fll3l^^(73)^- /Hl27>^ol^^-(54)3iJ- ^2S]^^(74)o] ^^(71)^, ZL ^ 

^ *fl 1*11*1-8-3.(75)^ zfzJ-S] *lU^<?l-ft-3(75HH ^ y oHK°3 ^71^1 4^7^ ^l^tL-S- 
3.(76)1- 7>^lcf. ^^V^aV 1:^(80)^, ^-^1-^(70)^ f>}i?-o\} 3^3*1, zl 

if-6\) z^-z^ ^liuflo] -$-jl( 75 ) ^ o. S (76)^ z|z| ^2^1 *1 ^-3(85) ^ ^12^^.-8- 

3(86)sh ^12^^3(86) ^ ^I2^<y-fr3(85)^l #3^3 ^£ ^1^-wfll- 

(83)^4, *fl23^#(74)-4 ^I2^till*(84)^; 7^cf. ^^>l-^(90)^, f^lKM- 

^(80)^ ^ofl ^^-3^, ^ll^uHl-(83)-l-^ z}-z}- ^s\o] ^ial-§-7}i 

* A oM 7l^-( w ) ^°-3 ^>§>7l ^1^-a>^(93)j2|- ) ^ll^-A^(93)s. A }o]o\] ^ 

S\o] *fl2-g-H(|*(84)^- -fr^^r ^2*]-g-7}^ 7l^(w) ^3 ^-^>7l 

^12^-a>1-(94)^: 7>^14. 

£ 2 
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^ Vb i V #^--§- ^>-g-g-7l {Apparatus for depositing thin film on wafer} 
£ <*r€- «J-^z|-g- aV-§-g-7l^ ^^£^14. 

£ 3^ £ 12] <g-#3HH2]- a>£)*I1 = 2] ^H-ll ^-^A>Al£S.Ai SH^H a. 5L^o]cf. 

£ 4^7 £ 12] -^cq ^ A}A].£ojc].. 

£ 5^ 5L 2 ^ .£ 32] ^^^2] 7,]^^ S^olcf. 

51 6^ 51 2 ^ 51 32] f^^HM-^ ai.^^. £ a]*1 S^oIji, i 7^ ^#^#^2) 
^^-i- 51^ t^olcf. 

51 8^ 51 2 5-! 51 32] ^-SKl^^ aJ-^o. £ ^o1jj, £ 9^ ^^1-^2] 

51*1 tr £^^1^. 

£ 10 ifl*l £ 13-Sr aOl^-M 7fl^<Hl ti]3fl<sKr ^ m,2*\2L-fr3.Si\ ^ 

<£^2] ^h-«chi tfltr -^-3121 ^> 

10 ... al-g-g-71 15 ... $)lo)5ijM.^ 

20 .., s^e^-^ 30 ... 

35 ... 50 ... H]tg a. 

51 ... 2)^^-^ 52 ... ^-tijl^-^ 
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54 . 
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65 . 




70 .. 




71 . 


.. ^tHf 


72 .. 




73 . 


.. aflls^S- 


74 .. 




75 . 




76 .. 




80 . 




83 .. 


.. ^ll^rtifl* 


84 . 


. . *H2-g-t« 


oo . , 




OD . 


yd] 9 M ^ 


90 .. 




93 . 


. . *)1 l^V* 


94 .. 


. . *fl2£-A}-s. 


PI . 


. . ^ll7>^^^Ol 


P2 .. 









&5L$\ ^1 ol 5^ ofl aVnj-o. -^]. 7 l ^ ^ yV^-zj-^. al-g-g-71 *fl %o)t±. 



<27> 



t^s)^ ^-§--§-7)^, ZL vfl 



^3 
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-fi^H ^MsHMl «g>S*Hr ^lolrf. JL$*\S.*) ^-g- z\)2i?>}7) 

^ O-^iisY #7}Z\ ^-t- 7}*)±r f^SH 0 ) tb^. 3 H-^V «V 

=£5H4 #713 ^H3£- ^<H^ £L^*}5L °icK °}^r «£-§--§- 

A o V 7l«1- ^ ti>^*>7l 31.2.3*1, 7l^ 0 >0.S «}f7}>:t 51E.7\] 

$1*13^ *W*l-M(15)o] ifl^^ ^|^e^^(20)4, ^71 el^E^^(20)^r 4^33 

z) ^^-(50)4, A o v 7l 1J-#31°1B(30H -g*]^ 3X]^ «-(50)S^-El ^l^:-g-7>i 
3- *fl2ti>-§-7}^!- #7l 7l^r(w)A^. ^-a>^ t}^2] *lll,2-g-*l-*(93)(94)°l ^€ 
(60)2}-, 3*1 3 #3} (20) tfl-*fs] 7fif <2]^S tiH7lA]7l^ Hfl7l^l(nlHAl)# i^>^ 
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^020030000365 #^ ^J-: 2003/11/4 

<3i> a o v 7 ] 31^-^(50)^, #7l ^^1^.(60)^ ^$\t= 3x1^^(51)4, *Hl7}>^^-B}-<y 

<&^}o] ^11>-g-7Vil- IBTll ^-tifll-^(52)^ > #71 5^^1-^(51)^ #7l 

^tifl 1:^(52)* ^^Rr ^£ 2 7fl o]^cq ^^V^ol^Css)^, #7l ^^(51)2) 

A27\^^o\ {? 2)^ <&7tS\±= ^fl27>^ol 4,^.(54)0. x^jt; #71 A>^)§|]c 
(60)^r, #71 3l^«-(50) *>^1 ^V^o.S #-^#-1:3(70)4, f^SH*-^ (80) 

4, ^^-#1-^(90)^ 

<32> Aj-7] #^-^#1-^(70)^-, #71 3x1^^^(51)4 #71 ^ll7>^ol ^(53)34 

^ ^-g-^ ^12l^*(73)4 #71 A]27\^o)^.^ A )^ o^S}^ ^22l^*(74)ol ^a^ ^ 
^--¥-(71)^, ZL ^^ofl ^^51^ #71 ^113X1 ^#(73)^4 ^ <a-f-£H W#°-3. 

^H^l ^#3^ 4t^1 *)1 1^-^3.(75)21- #71 21-zl-o) ^it»11«?]-e-s.(75)^A-l *iz}- ^o_S. 
^7)Q 4^7flsl ^ll^w.-a-S.(76)# 7>^H; #71 ^^#1:^(80)^, #^#1:^ (70)^1 

H^l^ 3^3.^, n. #^ofl 4V7I z^o} ^1^01^(75) ^ Al ti-ft-5.(76) 4 

zvzv cfl-g-Sl^ ^12^1^1-^3.(85) ^ ^12^^5.(86)51-, #7l *)12*1 i±-R-ii.(86) ^ #7l *fl2*fl 
*]-f}-3.(85Hl It^CLS. ^21 ^1^*(83)3|-, #7l ^l2sl^#(74)2l- <£^-£l 

^ ^l2^-till^(84)# 7>xH; #71 *H^#^ (90)^r, #7l ##^-#1-3 (80)^1 *}Jf<Hl ^*}- 

^o^, a o v 7 ] ^11^- «fl ^(83)1:4 AA ^U^7>^ #7l 7|t(w) 

#^3. ^-A>^7l ^Itb ^i^.A>#(93)4, #71 ^1 1^1-1- (93)^ a>oH1 ^Aj5]ol Aj. 7l 

^l2^-afl^(84)^r -fi-^fe 2 *};-§- 7^1- #7l 7lt(w) #°.S £-a>s} 7 1 ^ 

^2^-A>^(94)-i- ^;-§- Wr^SLS. ^cf. 

<33> t^ofl ololA-1, A o V 7 ] ^17>^ 01^(53)^- Aj- 7l ^^^-^( 51 )j7|. Aj-7] ^.^11^^(52) 

-4°H1 cfl^^^-S afl^l^cl-. 
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<34> £ aVx^ofl #0^, #7l ^^^(90)^ tf^fe JS.^ ( C2 ft )-g- ^l^Rr ^-A>^ <* 

#7l ^]1^-a>^(93)^ a Jf^l Jl, ^12^>^(94)^. eg -^-^ofl $^tK 

<35> ^.Tgofl &<>H, Aj- 7 ] 5q^l-^(51)ofl^ ^r£^(56)fif *1E-1(55)7> 

<36> £ ^oj) ^o^, Aj-7] ^^-^^(70)^ ^H«.^-S.(76) U ^1^1^1-8-3.(75)^- # 

7l (80)31 *\}2*\ a -frS(86) 5? ^|2^| tl-f}-3.(85)^ 7>^cf. 

<37> M. ^ofl oio^a^ ( a o v 7 i ^1131)^^(73)^ 7 fl^fe 

<38> M. ^ofl &<H>M, Aj. 7 l A o VJf^Aj-^( 70 )4 f^xV^ajCSO)*)- ^^1-^(90)^ ^ 

<39> O^} ^JjL^ ^igo. ^ofl 4= yVuV^V_g_ «£-§--§- 711- 

<40> £ i*. av^ofl tcj.^. «Vn^^ H>-§-g-7l^ ^^^0]^, £ 2 ^ £ 1^ fH^o] E ^ 

A>^«|)£L^ ^V # | A>Al£S.A^ ^oflAl -M. i^olJ7 ( £. 3£r 3E. 1^ ig-g-efl o] ESj- A>fl Sfl 

^ ^H-ll ^-^A>A]i^Ai 5^oll A^ -M. £^o!4. 

<41> #3=*^, M. #^ofl nfS. wVnV^^ aV-g-g-7l(10)^, $11 0] 3] 14 #5^<2}- ^ 

7l^(w)ol ^slfe *IM3*|!-sKl5)°l vfl^fe 3*1 3 #3 (20)^, 3 ^B^-ej (20)# ii<H ^ 
33 oj-sjo] <£^ t}7]] o-^)^t=s. ^eflolHOO)^, ^itiV-g-7].^^. ^ 2 a]-^-7>i* ^-g- 

^ *\}2*}%-7}^ 7]&M<L3. -g-A}^ ^ll ( 2^>^(93)(94)ol. 3^ 

A>^)«)l = (60)sf, 3 6^^(20) iflJMl 7}if tifl7lAl7l^ afl7l^l(oliEAl)» 
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<42> £ 4^ £. 1S1 ^ ^W£.olr]-. 

<43> ^Ol, 31]^ W.( 50 )^ ) Ej-^EflolH^ ^-^(35)0. jg.^ A>fl^) = (60)<^| £ 

s)^lr^(5i)4, ^li7|-i^-^-e}<y(pi)o.s. ^U^7>^i- ^uflAi-7l^ §yfl# 

^(52)4, ^^1-^(51)4 3r«fll-ai(52)-g- *\°}5. 2 7fl o}^ ^17>>i ol^(53)4, 

^l-^(51)Sl f^Hl ^27>i^-g-^^l(P2)4 <3l£]^r ^27>^ol^^-(54)^- £ ^ 

4. °J7H, xHl7>^ol^(53)o. £tifl^-e}(52)o)H ^-«fl€ ^U^-g^^l- 5^^(51)^3. 

^27>^ol^(54)^- 4 7 fl S ^^tj.. o]^, ix] ^^-3^(51)^ *V 
(55)7} ^l^ 1:3 (51) ^r£^^*(56')^fe- £:5L^H (56)7> ^^tf. 

<44> .£ 5^ £ 2 ^ 5L 3^ ^-«.^-a>^-^^ sa]^ £^o]ji > £ 6 ^ £ 2 5? £ 3^ 

J£ 8^ JE 2 ^ £ 3^1 ^^1-^^ E^^lJL, £ 9^ *HfiKM:^ 

<45> £Al^ ti>fif 7^ol ; A>^^ = (60)^, 5qxg-«(50) *Hj*-<*fl ^^Sl^r ^^1- 

3(70)4, #^^1-^(80)4, *H?-Stt+M(90).2.3. ^^cf. olnfl, a>^ ^ = (60)^ ^#31 
olH(30) A>°Hfe, A>^«fl = (60)7> t#3MB(30Hl ^.JL^}?]} ^a)-5q5Mf <5>7l ^2|-i£ 
S^(65)°l -g*!^ ^5. 9X^. 
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<46> ^^#^(70)^ ZL ^o\] %^S\d\ 3ll^l-^(51)2f Zi^S)^ ^^(71)» 7>^14. 

(7lHl^r *\}l7}^o) ^^(53)54- 2^-4 <£f-£l^r afl 1^1 ^#(73)3]- ^127>^o] 4,^.(54)34 <g 
-§-£]^r *fl2S^*(74H olcf. olufl, 3^^(51)2}- ^^(71)^ ^ 

£1^ 7\^B\ -frf^ ^7.) *}7} n ^#5^1 J^(72)^g- ^ 

<47> ^^1-^ (70)£) ^^ofl^ ^ 13] ^^(73)1-21- Z]-Z| <£-f-£M ^oj-oflAi ^V^-^S. cfl 

;*l£H *fllsl^(73)-4 ^1^1^^-5.(75)^ ^St\ A}\v\)°A3rS. (75HH 3^ 

"cj-flS ^71^1 ^1^-0^(76)7} ^^^4. 

< 48 > f^3KMr^(80)£r ^^#^(70)51 is\^-°\} ^€4. ^^1^1:^(80)^ ^ofl^ 

^-71*1 zj-z}-^ ^11^1^-^5(75) ^ ^^5.(76)^ ^ cfl^-Sl^ ^2*11 °i -3-5.(85) ^ ^12^«. 
^-5(86)7} %^°] <&r\. ^12^1^1-^-^.(85) ^ ^2^«-^-S.(86)<Hm °^^t!r #3 4t^1 
*fll£-«ti*(83)4, ^I2sl^*(74)3l- <3*£l^r *ll2-g-wfl#(84)°l . ^ll€-wfl*(83) 

^ ^l2^-«fl#(84)^r £ 7o)l a>5f ^o] ^^>Sj-^^(80)^- W^>JL ^rf. ojsf ;£o| , 

^^1-^(70)^ x^ofl <§>8€ *U*l|$l-frS(75) ^ ^y-^ S .(76)2l- > ^^^^(80)^1 
^°fl ^12^1^1-^5.(85) ^ *ll 2*1 11-3-5.(86)^ zj-zj- A-jS. ^ *1 ^^l ^-Sf ^ <5> 

<49> ^^^ajOO)^, (80)^1 ^V^-ofl ^ ^ofl^ ^ 2 ^-yfl^(84) 

Mfl^(84)* ^Slxr ^12^7}^!; 7lt(w) #©.3. ^>sl-^ ^2§A>^(94)ol ^3 

<H °1 «fl , O -fMfe 4^71121 ^l^yH*(83)4 ^-f-El^ 4^71151 *)ll-g-A}.§. 
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(93)°1 %^*\ ^, ^U^>*(93)^ a ^-g- ^-f-*M ^^=|ol, *I|2*a>*(94)£: 

D£I $^3^ 

A oM?l *H I** 31-8-3.(75) v+ ^12^1^1-8-3(85)^ 7 fl^ >Hli|^*(73)«fl 3«H*l 
cf. ^, ^ll^ig*(73)ol 47U2J uflofl^ ^Al^cflA^^ zj-zf 47fl2l *flloflol -8-3(75)21- *fl2 
**H°] -8-3(85)* 7>*li4, ^ £ 1<H 5*1 £ zj-o] ^11S)^*(73)^1 27fl nfloflfe ^ 1>2 

^1131-8-3^ Z}-Zj- 2711 olJL, £ llofl a>2f ^-ol ^l5q^^(73)ol 37^ nJNfe afll,2ofl°] 

^-37} 37^7} ^ £ 120II ti>2l- ^-ol ^12l^#(73)ol 47H9J ttfl^l^ *Hl,2 

^l?J-8-37V z}-z]- 47fl7l- ^ ^oIji, s. 13^1 5*1^ ^ z>ol *fli3X| ^*(73)ol 57fl°j ttfl ^1 ^ 

1, 2^1 91 -8-371- Z}-Zj 5 7fl7> m. °121- Z>ol, ^1,2^1^1-8-3 ZJ-Z1-21 7fl^ ^1 1^ ^ 

ofl tilsfl^Vcl-. zlcIjl, ^l,2Aiy.-8-5.^ zj-z^o) ^i ( 2^l9j-8-3ofl^ a^Ml £-7l£t}. 

^HHH, ^7|*t ^^1-^, f^SHl^e} , *>^-^l-^^r ^3 ^£3 ^14 

A o V 7l2l- Z>£r ^2} «1-nV^a1-^ ti_V^-g-7l2l 

^I°l2l °l^^(16)-8: ^s>^ o)^Q 7}#Wo] no)2\M.^(l 5 )o]) oj-^d., o^, 31 
°1^#^(15)^ 7l^(w)| -&5L3 71-^*1-4. 

°1 ^cWH, ^U^-§-7f^ ^/£fe 1-%^7>>i7> ^ll7>i^5l-Ol(Pl) -+ ^-tilH-^(52) 
^ll7>^ol^^-(53) ^ll2l^*(73) ^ ^1 1^1 °J -8-3 (75) 21- ^2^1 ^1-8-3(85)71- ^-^7^ 
£ ^1^1^-3 - ^12^ « -8-3(76)21- ^l2Aiti-f rS (86)7> -^ll^fl* 
(83) - ^1^-a>^(93)^- ^.f>}d\ 7l^-(w) ^"-2-3 ^-AV^cl-. 
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^l2tiV-§-7}^ 5|/SEfe l:*^7>^fe ^l27>i^-^-^o](P2) -^12^ #(74) — *ll2-g- 
«fl#(84)# **>ZL SH^^HM ^2^.a>^(94)* 7]#(w) ^ 

o]^ ^-ol, ^l,2ti>^-7>i ^/SL^ fctf^ 7>^ *M3J|(w) ^V<H1 ^^^Jl, -g" 
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i] 

7l^ol i?l*14^r $11 o] 31)1-^(15)01 vfl^-Sj^. Si 1-^(20)4, #4 Si <^Ei 1-^(20)* 
g<H 4i3)4 <y-3]ol aj^^l ^l5l£^- 4^ ^€3HB(30)4, ^llltiV-g-71-^al- ?])2*Y^r7}+ 
1- : §-^>7l 4*1 4 t s 1J f(50)4, #71 ^-#efl ol3(3o)oil ^14*1 sl^ «.( 50 )s.^-E^ 
^U^-g^^ ^2 «]--§- 7>i-I- ^-71 7l#(w)o.S uf^o) *Hl,2^4*(93)(94)ol 

€ A>^Sjl = (60)4, SloJjE-ll-^(20) 4^ 7>i# Hfl7lAl7l^ «fl 7 1 ^ ( *1 S.X\ i 

f-*Kr ^4#4-§- *>-§-§- 7H1 

A cM 21^-^(50)^, ^"71 A>^^c (60) o + ^^-£1^ Sl^«.^(5 1 ) 3l . i ^17>i^El-ol 
(Pl)4 ^lH>|-7^t J1S711 ^-tiflA^l^ 1^(52)4, A o V 7 l ^ «.5}( 51 )j7|. >£ 7 | 

^m^(52)-^ <3^Rr 3451 2 7fl °1#4 ^l7>^ol^(53) 3 l. i a o v 7 i 3X1^^^(51)^1 
°fl ^3^1 427>i^4ol(P2)4 4^1 ^=r ^27>^ol^(54)^- i*V^-j7; 

^-¥-^1:3(70)4, ^^1-^(80)4, 4-^4^1-^ (90)# S.^}^ ; 

A oM ^^>lr^(70)-er, #7l 4^1-S)(51)4 ^44 A o V 7l 4 17>>io1 #4(53)4 4 
4 ^-f^fe- ^]14^*(73)4 A oM ^27>^ol #4(54)4 ^4^ ^l24^*(74)ol ^ 
^(71)4, OL X\T£d\) ^S)^ ^O.^ A 0 V 7 ) ^12)^1^(73)^4 zj-zj. oiJg.slx*) tiJ-AV^-O.^. 

^44 *g^4^r *HH°J^s(75)4 -SM 44^1 41*114-3-3.(75)44 34 H oHK°-3. 

^-714 ^711^ ^llAiH ^-3.(76)1- 7M^; 
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^7} ^^-^(80)-^, ^^1-^(70)^ *}^o\] 51°^, ZL 4 Vj f°fi ^ 

A o v 7l *fll"H°J-B-S(75) ^ ^«-B-S.(76)2f ^ tfl-g-Sl^r *fl2*fl9j ^-5.(85) ^ 

^2^ti.-R-5.(86)^, ^"71 *fl2*U±-R-S(86) ^ #7] *ll2"l] 9J-fj- 5.(85 H] <|^*V ?J3-°-5. <§>S^ 
^ll^wfl^(83)^, >S-7l ^122]^#(74)4 £-f-£)fe ^l2£t«(84)* 7V*H ; 

l^-tifl*(83)l:4 z}-z}- o}^H ^1^7>i# ^"71 7]^r(w) -gr^j-7) 

^1^>#(93)^, ^-71 ^1^V*(93)^ *}o}o\] *§^S)o] ^2-g-«H»(84)# ^V<*) 

-R-^tt >H2ti]:-g-7l-^» #7} 7l*( w ) ^-a>§>71 *H2-g-A}^(94)* 7Hb 

2] 

^71 ^17l-^ol^(53)^. A o > 7 ) 3]^^-^(51)^ ^7l ^Hfll; ^(52) a\o}6\] cfl^l^o.^. 
«fl*m 3^ f^Al eJ-^Sj-g- ti>-g-g-7l. 
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